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Food laboratory to fill out

By Curt Biberdorf
Editor

The “Blue Palace” is set to be-
come more palatial.

A $4.1 million project approved
inthe 2003 Defense Appropriations
Bill will expand the Department of
Defense Combat Feeding Director-
atelaboratory at the U.S. Army Sol-
dier Systems Center in Natick,
Mass., into the existing unfinished
second floor space.

The 18,650 square-foot expansion
of the Food Engineering Lab, atwo-
year project with construction
scheduled to begin later this year,
brings some welcome changes.

“It'll alow usto effectively use
the space on the second level, bring
some of thelabs closer to wherethe
work is being done and free up
space in Research Building,” said
Betty Davis, Performance En-
hancement and Food Safety Team
leader. “This is something that’s
overdue.”

Two chemistry |abs and five mi-
crobiology labs with office space,
preparation rooms and instrument
rooms; a new nanotechnology ma-
terials lab; two new temperature
control rooms for 40 degrees F and
70 degrees F; and office space for
11 employees are the main features.

Warrior/Biberdorf

Part of the Food Engineering Laboratory’s second floor is now used

for supply storage.

The first floor food evaluation lab
used for trained sensory panelswill
berelocated into one of the vacated
chemistry labs.

“The temperature control rooms
will giveusextracapability we need
to store operational rations undergo-
ing shelf-life studies,” said Donald
Hamlin, Food Engineering Services
Team leader.

New and relocated stairwells, an

Warri r/ Biberdorf

Unfinished space on the second floor will include offices for 11

employees and new laboratories.
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elevator for handicap-accessibility
and two restrooms are also in the
plan.

Construction is planned on the
existing pre-framed second floor
structure and will be spread out
around the Food Pilot Plant and
mechanical systems.

The project includes asbestosre-
mova and repositioning exigting utili-
ties, equipment and ductwork within
the new lab areas where there is a
conflict between existing and new
work.

Heating and cooling will be pro-
vided by tapping into and modifying
existing systems.

The Soldier Systems Center’s
Combat Feeding Directorate cur-
rently servesasthe“ one-stop shop”
for al science and technology and
advanced full-scal e devel opment of
military rations, and Air Force, Navy
and Marine Corps food service
equipment and systems.

Furthermore, the U.S. Army Sol-
dier Systems Center givesextensive
engineering support to the Defense
Logistics Agency for procurement
of al subsistence items and ration
systems to assure continued supply
of high-quality, nutritiousmealstoits
customers.



Tex-tools

Laboratory tests, evaluates fabrics to meet customer needs

By Curt Biberdorf
Editor

Stretching, breaking, tearing,
weathering, fading and burning—the
Textile Performance Testing Labo-
ratory at theU.S. Army Soldier Sys-
tems Center in Natick, Mass., does
this and more in studying the prop-
erties of textiles used in anything
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Break-strength testing applies
forces from less than 1 ounce to
more than 100,000 pounds.

from button threads to sprawling
tents to see if they stand up to the
customer’s requirements.

In November, the lab received
accreditation for 53 tests for 1SO
9001:2000 and I SO 17025:1999 from
the International Organization for
Standardization (1SO), making it the
solelab at the Soldier Systems Cen-
ter to achievethisdistinction.

It's equipped to perform more
than 60 tests using standard test
methodology from the American
Society for Testing Material
(ASTM) and American Association
of Textile Chemists and Colorists
(AATCC). When necessary, it cre-
ates unique tests to meet the
customer’s needs.

Customers from across the mili-
tary, government and industry take
advantage of the expertise of the
textile technologists operating an
array of equipment in evaluating
standard textiles or materialsin re-
search and devel opment.

“We're establishing quality stan-
dardsfor end-use, but it doesn’t al-
ways predict performance in the
field,” said Vasant Devarakonda,
Technical Support Services Team
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Judy Sewell, a textile technologist, removes a piece of cloth from a
“weather-ometer” machine used to evaluate colorfastness of dyes.

leader.

Typically, project officersprepare
awork request detailing the testing
to be performed and submit it to
technologists to evaluate and char-
acterize the material’s performance
to assist project officers in down-
selecting candidates. On the other
hand, knowing desired specifications
for anew material, technologistscan
evaluateamaterial to seeif it meets
those standards.

Six machinesare availableto test
tensile strength, pulling materials
with forceranging from lessthan an
ounceto more than 100,000 pounds.
Similarly, a pendulum-action ma-
chine applies up to 56 pounds of
force to measure tear strength.

Another set of machines rub
samples of fabric using as many as
fivedifferent mechanical methodsto
measure abrasion and pilling to com-
paredurability.

Water repellency and resistance
tests help find the appropriate ma-
terials for outer garments and shel-
ters. A hydrostatic pressure tester
measures water penetration while
spray testing measures beading and
surface wetting.

Air permeability tests measure
the airflow through a fabric. “This
iscritical for testing parachute fab-
rics and characterizing thermal in-
sulation of clothing,” said Nancy
Hibbert, atextiletechnologist.

Colorfastness of dyes is deter-
mined by accelerated tests eval uat-
ing resistanceto fading, weathering,
color transfer by rubbing, bleaching,
perspiration, washing and dry-clean-
ing.

Susan Kuriothowski, also a tex-
tiletechnologist, evaluatesflamma-
bility propertiesof materials, such as
charring, melting, dripping, and de-
gree of burn with the vertical flame
test or thermal protection perfor-
mance test.

“You haveto find the appropriate
test methodol ogiesto test the mate-
rial,” said Luisa Santos, a textile
chemist, who pointed out the new
Marine Corps camouflage uniform
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Susan Kuriothowski, a textile technologist, evaluates flammability
properties of a fabric with the vertical flame test.

as one the lab’s more prominent
projects in recent years.

For military products already in
the system at Defense Supply Cen-
ter-Philadel phia, technologists are
calledto certify government contract
materials, providetechnical support
and identify alternate materials
when needed. Technologists also
interpret and analyze data and de-
termine its affect on item service-
ability. They support the quality con-
trol for Army clothing and accesso-
ries and provide textile-testing ser-
vicesfor private entities.

Socks, underwear, Battle Dress
Uniforms, Class A dress uniforms,
rain jacketsand fabrics used infoot-
wear are among the standard items
tested and evaluated.

“In the rare cases when there is
no methodology that can predict per-
formance, we've developed a new
methodology,” said Devarakonda.

Because of a test developed 22
years ago at the lab, properties of
chemical-biological protectivecloth-
ing can be screened before the gar-
ment proceeds with live-agent test-
ing to save time and money, Santos

Warrior/Underhill

Melanie King, atextile technologist, ensures uniformity of color from
uniforms produced by different manufacturers in the shade room.

The Warrior¢ March-April 2003

said. Thelab aso evaluatesthe shelf-
life propertiesof chemical-biological
protective garments.

Morerecently, thelab wastasked
with developing a cleaning proce-
duretodisinfect soldiers parachutes
that might be contaminated with hoof
and mouth diseaseduring trainingin
Europe.

“This was particularly critical
sincemost of the recommended pro-
cedurestend to adversely affect the
tensile properties of the textile ma-
terial,” Devarakonda said.

The “bean bag” test created at
thelab six years ago checks the du-
rability of black color used in the
woodland print pattern of all nylon-
based materials. Before the test, he
said thetechnol ogistsfound the black
color in the Extreme Cold Weather
Clothing System was being com-
pletely removed, but there was no
way to predict it.

Beyond physical and chemical
properties of materials, thelab stud-
ies the qualities that affect appear-
ance, such as shrinkage and elon-
gation, and smoothness and crease
retention.

“We look at the seams and over-
all appearance of uniforms after
multiplewashings,” said Judy Sewell,
atextile technologist. “ General of-
ficerswant crisp-looking uniforms.”

An upgraded shade room with
improved lighting detectsvisua dif-
ferencesin fabricsto ensure unifor-
mity in color between different
manufacturers. The room’s new
spectrophotometer has more than
double the range of the old model
for measuring near-infrared proper-
tiesof camouflage clothing.

“We're using the equipment to
develop new specificationsto make
uniforms undetectable while wear-
ing night vision goggles,” said
MelanieKing, atextiletechnologist.

The technologists participate in
committees of AATCC and ASTM
to ensurethat thetextilefacility stays
updated on the latest developments
intest methodol ogy.

“Their commitment and dedica-
tion to provide its customers with
professional service, accurate qual-
ity testing/data and to meet target
schedulesisclearly delineated inthe
laboratory’squality policy and most
important practiced in their day-to-
day activities,” Devarakonda said.



Boot bash

Footwear performance measured, examined in laboratory

By Curt Biberdorf
Editor

After thrashing through 100,000
cyclesin a puddle of water, check-
ing for aleaky boot is as simple as
removing the piece of absorbent
paper tucked inside.

“We beat up boots here. We beat
the heck out of them,” said Michael
Holthe, lead project engineer for
footwear programsat theU.S. Army
Soldier Systems Center in Natick,
Mass. “ They haveto bedurable, but
also helpthepersondotheirjob. You
could make aboot that lastsforever,
but you really couldn’t use it. It
wouldn’t be functional for the sol-
dier.”

The whol e shoe flexer, modified
for water penetration, is an often-
used part of a collection of merci-
less machines gathered in the Foot-
wear Performance Laboratory, the
only facility of itskindin the Depart-
ment of Defense. In operation for
morethan ayear, theideaisto have
one central location for technical
testing or research and devel opment
for al military footwear, Holthe said.

“We'realwaystrying to improve
our users products,” hesaid. “We're
lucky to have a facility with two
trained peopl e dedicated to studying
the human performance aspects of
footwear and materials testing.”

Holthe and Valerie Banville, lab
technician and project engineer,
work primarily with the Army, Ma-
rine Corps and provide engineering
support to Defense Supply Center-
Philadelphia, but have helped the
Navy and Air Force. Other jobsin-
clude testing footwear for law en-
forcement officers and firefighters
under contract by the National Pro-
tection Center at the Soldier Sys-
tems Center. When time permits,
industry can pay to use the lab’s
equipment.

One of the bigger contracts cur-
rently is the Army’s new Infantry
Combat Boot. Holthe and Banville
are taking product demonstration
models from different manufactur-

ersthat are submitting bidsto check
that they pass existing performance
specifications.

When they’ re not checking prod-
uct models, they may be adjusting
existing performance standards to
enhance performance, safety, com-
fort and durability, or researching and
developing new boots.

“When it comes to boots, it's a
different sort of item,” Holthe said.
“They can affect oxygen consump-
tion, fatigue, and marksmanship in
addition to lower leg injuries. We
need to make footwear function in
many environments but also protect
the soldier and help him do the job
moreefficiently.”

Military boots are categorized as
extreme cold, cold-wet, temperate,
hot weather wet and dry, and blast
protective. The only footwear they
don’t currently handle is chemical-
biological protective.

Besides the Infantry Combat
Boot, other projects in progress or
upcoming areimproved hot weather
combat boots for the Army, the
Army’snew modular footwear pro-
gram and improving the current blast
protective footwear used by Army
engineers.

“Inthe past wewould awaystell
industry what to make,” Holthe said.
“It'schanged in that wedo alot more
work with industry in determining
what new footwear and component
technologies are avail able and how
we can implement them into our
footwear quickly and efficiently to
give our users added capability and
safety.”

Warrior/Biberdorf
The heated sandbath measures
temperature change inside a
boot.

Warrior/Biberdorf

Valerie Banville, lab technician and project engineer, places the lid
on the whole shoe flexer, modified for water penetration.
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Their research is sometimes col -
laborative between the U.S. Navy
Clothing and Textile Research Fa-
cility and U.S. Army Research In-
stitute of Environmental Medicine,
both located on the installation, as
well as the Textile Testing Facility
at the Natick Soldier Center.

Equipment in the lab was as-
sembled to create aspecialized abil-
ity to test and eval uate footwear and
checks heat insul ation, shock attenu-
ation, pressure distribution, water
penetration, flex resistance and dy-
namic stiffness.

“None of thisreplacesfield test-
ing, butit helpsusknow if anitemis
going in theright direction. We can
do the pre-testing here so we don’t
waste time,” Holthe said.

Flexing leather

A dry and wet testing version of
the whole shoe flexer sits atop a
black counter inside the lab. Once
it's set up for flex angle and fitted
with a boot, the machine pivots up
and down along the boot’s natural
flexing line for a 12-hour test, cy-
cling 140 repetitions per minute to
assess the resistance of an item of
footwear to repeated flexing. The
boot is visualy examined for dam-
age. It produces results similar to
having a soldier wear the boot in
months of field use, according to
Holthe.

For the wet version, only onein-
tact boot is placed inside the ma-
chinewhereastainless steel tank is
filled with enough water to cover up
to the ankle. It's pass or fail if the
paper inside remains dry or gets
wet.

“It doesitsjob great,” Holthe said.
“Thetest we used to usedidn’t pro-
vide a real-world type application.
This lets us know if it stays water-
proof during wear and tear.”

Similarly, the dynamic stiffness
tester measureslongitudina and tor-
siond stiffness, but unliketheflexer,
data can be collected.

“What we can doisdeterminethe
flexibility to see how aboot changes
as it's broken-in and then find the
break-in point,” Holthe said.

Softer strike

Used more as a research and
devel opment tool, the impact tester
slams a steel piston onto a separate
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Thein-shoe pressure measurement device records data from sensor-
embedded insoles worn by a human research volunteer.

midsole or onto the entire manufac-
tured boot sole system to assess
shock attenuation, energy return and
material deformation. A computer
registers deceleration, a measure-
ment of how much the material is
absorbing the impact and time it
takesto stop and rebound toitsorigi-
nal shape.

“We're trying to find a way to
protect our users. Much of the popu-
lation currently entering the military
isused to wearing cushioned soles,”
Holthe said. “Research has shown
that, even with seasoned soldiers,
providing enhanced shock attenua-
tionleadstolesslower leginjury, less
down time for the soldier which
trandatesinto lessmoney lost by the
military aswell as added capability
for our warfighters.”

Also helpful in research and de-
velopment, the in-shoe pressure
measurement device records data
from sensor-embedded insoles
placed inside footwear worn by a
human research volunteer. By mea-
suring impact and pressure along the
entire length of his foot, research-
ers have an uncommon capability.

Data is logged with a portable
device carried by the research vol-
unteer either in alab study walking
onatreadmill or inafield study.

Heat insulation is another prop-
erty the lab can measure. The
heated sandbath consists of a metal
tray incorporating a hotplate filled
with sand. The entire sole is cov-
ered in sand heated to 150 degrees
C. A probe is placed inside to mea-
sure the temperature increase. The

Warrior/Biberdorf

A hot weather boot undergoes dry
testing with the whole shoe
flexer.

standard is a temperature increase
no higher than 22 degrees C in 30
minutes.

More than gauging comfort, the
sandbath helps assess flame and
hesat protection required for aviators,
according to Holthe.

The Army’s Infantry Combat
Boot is an example of the success
of the footwear program, which
hopes to expand in capability by
bringing in more equipment and con-
ducting more tests.

“To have one style of footwear
for 450,000 peopleand get morethan
an 80 percent approval rating makes
usfed likewe removing intheright
direction,” Holthe said.



The Sherpa exits an Air Force C-130 during testing
at the U.S. Army Yuma Proving Ground, Ariz.

On target

Sherpa drops supplies,
equipment accurately

By Curt Biberdorf
Editor

“Dumb” airdrop is getting
“smart.”

Precision-guided munitions have
successfully pinpointed aerial bomb-
ings for years, and the sameideais
being researched for airdropping
suppliesand equipment. One system
identified and tested by the Airdrop
Technology Team at the U.S. Army
Soldier Systems Center could soon
vastly improve the way the military
dropsextra-light loads of supplies.

The SherpaAutonomous Parafail
Delivery System devel oped by Mist
Mobility Integrated Systems Tech-
nology (MMIST) Inc. in Ontario,
Canada, is a commercial off-the-
shelf item that enables
servicememberson land to get what
they need amost exactly wherethey
want it.

“When you drop a dumb para-
chute system from high altitudes, it
can drift away and you may not find
it quickly,” said Jaclyn McHugh,
project officer for the Sherpa. “The
Specia Forces say this system is
amazing. They’ve had to hike be-
tween 1-3 kilometers to find their

Courtesy photo

supplies with current airdrop sys-
tems.”

The Sherpa, amature product, is
one of many “just-in-time” resupply
systemsin its payload-weight class
of the Airdrop Technology Team'’s
Precision Extended Glide Airdrop
Systems (PEGASY S) Demonstra-
tion, according to Richard Benney,
Airdrop Technology Team leader.

With the Sherpa, transport aircraft
or helicopters at altitudes of 5,000-
25,000 feet and as far as 9 miles
away can dispatch supply pallets
weighing 400-1,200 poundstowithin
200 meters of the target location.

To get close to this accuracy,
Benney said current airdrop systems
with round parachutes are pushed
out at altitudes under 1,000 feet,
which exposesaircraft to enemy fire
and minimizesstealth.

In more than 30 dropsin testing,
the Sherpa has been effective and
reliable. 1t was most recently suc-
cessfully demonstrated to soldiersat
Fort Palk, La., in February.

The Sherpa flies autonomously
with a Global Positioning System
(GPS), by remote control, guided by
abeacon or by acombination of the
methods.

Courtesy photo
Once the parafoil opens, servo-actuators in the
control unit steer the load left or right by pulling
down the parafoil’s trailing edges.

For autonomousflight, an opera-
tor enters critical information, such
as dtitude, mass, wind and target
point, into acomputer and downloads
it into the Sherpa’s parachute con-
trol unit before pushing out the cargo.

Onceout of theaircraft, aparafoil
opens and servo-actuators in the
control unit steer the load left or
right by pulling down the parafoil’s
trailing edges as the Sherpa’'s GPS
receiver determinesthe coordinates
of itsown position from the param-
eters entered into the system. The
system guides itself to within 100
meters of the target coordinates.

“If it goes too far, it'll just turn
around and fly to the location,”
McHugh said. “ Thesystem’ssimple
to learn and easy to operate.”

When directed manually by a
trained operator on the ground or in
theair, landing accuracy for remote
control is limited only by the
operator’s skill. A manual remote
override capability enables usersto
switch between remote control and
autonomousflight.

By activating a beacon transmit-
ter on thetarget site, the Sherpacan
a so be programmed to homein and
land within 200 meters of thesignal.
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The Sherpa closes in on the target. The system can use one or a combination of the three flight modes
and lands in one of three modes depending on desired accuracy and impact speed.

As it approaches the target, the Sherpalandsin any
of three modes.

At 4,500 feet, the cargo follows an 80-meter-radius
circlearound thetarget in the spiral mode by pulling on
the steering line with each passto create atighter turn
radius until landing. Thedirect landing isused for high
accuracy. However, the load can hit the ground hard
because it can land in the same direction as the wind
and does not flare, which is the rapid slowdown from
retracting both sides of the parafoil.

When accuracy is less important, the Sherpain the
approach mode follows the same 80-meter circle but
turnsinto the wind to lower its speed for a softer land-
ing, which isimportant for more sensitive items, such
asmedical supplies, according to McHugh.

Theremote control mode has benefits over both spi-
ral and approach modes. “Using the remote control is
an advantage with the direct landing because the op-
erator can flare the parafoil for a softer landing,”
McHugh said.

Once on the ground, the Sherpa can be recovered
during de-rigging for further drops.

Limited fielding of theitem to Army unitsisgoingto
depend on how well the capahilities of the current Sherpa
match their needs, according to Benney.
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The cargo load lands within 200 meters of the
intended target. The Sherpa is recoverable for
further airdrops.
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Soldiers move into anewly-constructed Force Provider in Kuwait. Force Provider modules are supporting

more than 6,000 members of the coalition forces in the country as well as housing soldiers engaged
directly in continuing combat operations in Afghanistan.

‘Tent cities’ move forward

Story by Michael Gallagher and Michael Hope

riginally conceived asarear

area rest and refit facility,
Force Provider (FP) is now a com-
bat multiplier being used as a for-
ward deployed system that increases
combat capabilitiesby providing su-
perior living conditions beyond that
ever experienced by soldiers.

FPis areadily deployable, con-
tainerized and pre-packed base
camp developed by the Army be-
tween 1992-1994. Using flexible
configurations of tentsand contain-
erized systems, each FP module can
support about 550 peopleand offers
quality of lifeamenitiesnot normally
foundinthefield.

Among the wide variety of con-
tainerized and rapidly deployable
systems that make up FP are air-
conditioned tents, hot showers, afull-
servicekitchen, on-sitelaundry ser-
viceand flushing toilets.

Other amenities include recre-
ation such as basketball, table ten-
nis and satellite television. Each
module also offers a chapel and a
small medical facility for use by the
visiting unit’s staff.

Five moduleswere deployed and
set up near Kandahar last June,
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housing soldiersengaged directly in
the continuing combat operations
insideAfghanistan.

FP is managed by Product Man-
ager-Force Sustainment Systems
(PM-FSS) located at the U.S. Army
Soldier Systems Center in Natick,

A third country national unloads

a container packed with Force
Provider materials.

Mass. PM-FSS is an element of
Project Manager-Force Projection
within the Program Executive Of-
fice for Combat Support and Com-
bat Service Support
CS&CSS).

(PEO-

Asthe systemlife-cycle manager,

PM-FSS continually seeksnew ways
to support unified commands with
better equipment that can arriveand
be operational faster than ever be-
fore.

FPisanimportant component of

how PM-FSS supports Project Man-
ager-Force Projection’s vision of
being the preferred provider of sys-
tems that move and sustain today’s
transforming Army.

With its systems that can be rap-

idly deployed by air, seaor land, and
then rapidly employed once deliv-
ered in-theater, FP improves the
Army’scombat capability by provid-
ing astrategic force-projection pres-
ence while providing soldiers a
greatly improved quality of life.

Theseimproved conditions boost

morale, which in turn allows
warfighters to be better prepared to
execute their missions.

This vision has played itself out
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Third country nationals lay down wood flooring as the foundation for

Force Provider tents in Kuwait.

well in Operation Enduring Free-
dom.

When deployed, FP uses and is
dependent on a multitude of
CS& CSS equipment, including
power generation, water purification
and delivery systems, materiel han-
dling equipment, tactical vehiclesand
Army watercraft.

The recent stand-up of PEO-
CS& CSS digned the product man-
agers of the above systems under a
singleumbrellathat allowsfor close
communication, collaboration and
synchronization of effortsresulting
in a better end-product that meets
the Army’s requirements.

FP has proven to be extremely
flexible and versatile given the
changing conditions. After Sept. 11,
2001, the Army was called upon to
work jointly with the Air Force and
the U.S. Special Operations Com-
mand (SOCOM) to provide combat,
combat service and combat service
support to operationsin and around
Afghanistan.

In October 2002, the Army be-
gan to deploy, set up and operate
overseas-based FP modulesin sup-
port of Operation Enduring Free-
dom. In November, seven FP mod-
uleswerein transit to the theater of
operations. By the end of Decem-
ber, these systems were established
and provided an early entry capabil-
ity that served as the first forward
base camp facilitiesto directly sup-
port air and ground combat opera-
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tionsinside Afghanistan.

FP modules were employed at
two sites. In Uzbekistan, they were
operated entirely by the Army and
provided support to SOCOM, Army
and coalitionforces. In Kyrgyzstan,
Air Force personnel set up and op-
erated the base camp strictly for air-
field operations.

At both sites, Air Force Harvest
Eagle/Falcon base camps, similar to
FP, were collocated with the FP
equipment, proving that FP offersa
joint capability.

FP modules serve multiple roles
as base camps, Intermediate Stag-
ing Bases and in-theater reception,
and more of the modules are being
deployed as coalition forces have
increased in the region.

FPfirst deployed in July 1994 to
Grand Turks Island during the At-
lantic Command’s preparation for
military interventionin Haiti. Since
then, FP has served in military op-
erations in Guatemala, Cuba, Hon-
durasand the Balkans. Currently 32
of 36 planned modules exist, more
than half of which are either de-
ployed or being refurbished from
recent deployments.

Ongoing combat operations are
extremely demanding, and the
Army’sability to bring superior liv-
ing conditionsto thesoldier increases
recovery time and makesfor amore
effective combat soldier.

From the chilly temperatures of
Kyrgyzstan in January to the 120
degree F heat in Kandahar, Force
Provider has been supporting the
force to unprecedented levels.

Shortly after the 82nd Airborne
Divisonmoved into the FPfacilities
near Kandahar, “ Stars and Stripes”
European Edition on July 28, 2002,
reported the division’'s soldiers ex-
pected typically poor living condi-
tions.

However, when they arrived at
Kandahar Airfield, “most soldiers
were shocked by the conditions.
They could not believethey were so

good.”

Editor’'s Note: Michael
Gallagher is assistant product
manager for FP, PM-FSS.

Michael Hope is chief, Combat
Field Service Equipment Team,
PM-FSS Bob Whistine isthe Army
Materiel Command-Logistic Sup-
port Element public affairs of-
ficer.

help of heavy machinery.

A sewer system for Force Provider is installed in Kuwait with the
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